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Why do we need to use consistent global/regional emissions?

@® Results of global models are used as boundary conditions for regional
models

® For projects doing both regional and global forecasts, such as MACC

® \\When studying trends
calculated by global and
regional models, we need
to be sure that trends

In emissions are consistent

Bolchem

From Colette et al.,

ACP 2011: 1997-2008 NO2
trends from global/regional
models




MACC: Monitoring Atmospheric Composition and
Climate: http://gmes-atmosphere.eu
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The ACCMIP emissions developed for the IPCC AR5
report = Consistent long-term emissions dataset
[emissions for Atmospheric Chemistry and Climate
Modeling Intercomparison Project]

Developed in 2008-2009 by an
international group EDGARS

_ma 4 GFED
epcAR-HYDE /& /,’ ‘T
RETRO

=> Developed in support of the
IPCC ARS report cocun o e

= Anthropogenic and biomass
burning emissions

=>Period covered: 1850 — 2000

=>» Available for each decade

=>» no seasonal variation

= 0.5x0.5 degree

1960 2000

=>» Details in Lamarque et al., ACP 2010




MACCity Emissions dataset:
(Emission dataset developed within
two EU projects: MACC and CityZen)

After 2000, no global emissions dataset available
=> Use of one of the IPCC future scenarios (RCP 8.5)
for 2005, 2010 and 2020.

MACCity anthropogenic emissions:
- Linear interpolation for 1980-2011 of ACCMIP and RCP8.5
emissions

- Implementation of seasonal emissions from the RETRO emissions
(Schultz et al., 2007)




Are any of these emissions accurate?

= A systematic evaluation of surface emissions has started within
GEIA (Global Emissions Inventory Activity): geiacenter.org

= Open to all people willing to propose new data / analyze results
=> Start with the 1980-2010 period (extended to 1970-2011)
=> Only publicly available gridded inventories considered so far

= Focus on: CO, NOx, SO2 and BC (current work: CH4, OC, total
NMVOCs and NH3)

=> Evaluate the consistency of emissions in Europe, US, China and
India [Canada, South America, Africa, and Oceania are under way]




Up to now: only total anthropogenic emissions

- Most global inventories use the IPCC sectors

- Regional inventories developed by regulatory agencies
use SNAP or other sectors

Sector number Sector name

1 Energy production and distribution
2 Industry (combustion and non-combustion)
3 Land transport
4 Maritime transport
5 Aviation
6 Residential and commercial S NAP secto rs
7 Solvents
8 Agriculture T
9 Agricultural waste burning on fields DS IET
10 Waste 1 Public electricity and other energy transformation
11 Open vegetation fires in forests 2 Small combustion plants
12 Open vegetation fires in savanna and grasslands ) _ )
Natural emissions 3 Industrial combustion and processes with contact
4 Industrial process emission
|P C C t 5 Fossil fuel production
sectors 6 Solvent and product use
7 Road Transport
8 Other (non-road) transport and mobile machinery
9 Waste disposal
10 Agriculture
11 Nature




CO Emilsslons (Tg/yr)

SO2 Emilsslons (Tg SO2/yr)

Examples of comparison of anthropogenic emissions
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CO Emissions (Tg/yr)

CO Emissions (Tg/yr)

CO Western Europe emissions
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CO Emlsslons (Tg/yr)

CO USA emisslons
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S02 Emissions (Tg SO2/yr)

S02 Emilsslons (Tg SO2/yr)

Examples of comparison of anthropogenic emissions
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Summmary: ratio between highest and lowest emissions

Total
Western Europe i Yellow:
Central Europe 1 25 to 1 5

USA
China

Total
Western Europe

Central Europe
USA
China

: Grey:
Total Above 1 .75

Western Europe

Central Europe
USA

China
But: consensus
Total

Western Europe among datasets
Central Europe A does not mean
usa emissions are
China correct




A few examples of uncertainties in emission inventories

- Large diversity in space and time, difficult to quantify
- Lack of information: non reported, not existing

- Extrapolation errors when information is lacking

- Measurement errors, for example for emission factors

- several inventories are non-transparent about method and data
- difficulties to compare data for sectors of different definitions
- lack of different independent inventories

- lack of measurement data and model studies to confront
inventories with

More details in: Granier et al., Evolution of anthropogenic and biomass burning
emissions of air pollutants at global and regional scales during the 1980-2010 period,
Climatic Change, DOI 10.1007/s10584-011-0154-1, 2011.




Main issues the Emissions group in MACC-II will look at:

500

London, England

10 20 40 100

Issue 1: VOCs speciation

5

VOC:CO ratio
ssion inventory and observational data

1

- Only total VOCs reported

Iin inventories s o
- Atmospheric models i
need to know the detailed speciation on emissions

- Models use their own speciation, but how
accurate is it?

Work is currently being done to use observations of VOCs for
defining a new speciation in inventories




Relative emissions

NOx emissions (kTonne)
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Issue 2. Temporal variation
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How to implement such temporal
profiles?

detailed data only easily and freely
available for a very few countries
Are there any recent data
available?
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Issue 3: How to Organic C, gaseous 50,,50," NH,
speciate PM ' l

emissions ? Semi-volatile
organic compounds

H,SO, [~|(NH,),S0,

Organic C, particulates NH4|\T|O3
: NO
Elemental C, particulates P M X
Inorganic emissions < | Marine aerosols
- minerals (Sio,, ...) t (NaCl)
- metals (Pb, Fe, Zn, ...)
Biological material
Resuspended dust (pollen, spores, ...)

(crustal + tires, breaks, ...) H,O




Issue 4: Consistency between spatial distributions

g, Ll e

Lat: 38.5=>60.5, Lon; -13=>31 Lat: 5.5=>50.5, Lon: 52=>142

CO in Europe OC in Asia




Issue 5: emissions from ships : very large inconsistencies

emisa_anthre [kg/m2/s], Jan2005 MACC_reanalysis emissions

= 1.00—00
: : : : : ; 5.00e—10
1.00e=10
5.006—11
1.00e—11
5.00e—12
1.00e—12
5.00e—13
1.000—13
5.00e—14
1.00a—14

o=
~
w)
w
]
w
.
]
o
w
[x]
<+
=}
+
[Te]
Ll
ok
]
['e}
o4

1.00e—09
5.00e—10
1.00e—10
5.006—11
1.00e—11
5.00e—12
1.00e—12
5.00e—-13
1.008—13
5.00e—-14
1.00e—14
5.00e—15
1.00e—-15
.00

MACC el AMELICH MADC_randyer NO_2005.

Gc 0t S Oy S 08 G5 Q9 G% Of

Snet/nfafue/ o/ prop/ mes/wes /amis/intercomparmsen/cakad Lot ok /AWVELICH_NACC_reanabwis NG_2005_IL5x0.5_tg.ne coraner 1605,2010 1220




Where to find the emissions used in the
intercomparison

- Most of them are available from the ECCAD database
= Emissions of atmospheric Compounds &
Compilation of Ancillary Data

http://eccad.sedoo.fr

emissions of atmospheric compounds :compilation of ancillary data

ECCAD is now the database of the GEIA (Gloabl
Emissions Inventory Activity): geiacenter.org




ECCAD - Emissions Totals
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Home | Emissions | Ancillary Data | User's manual | [ | Users | Claire Granier GE% |  [ILEAPS] o
IGAC L
= Coat

Selection Emission Calculation | Home

- T~
EC QAD ECCAD - THE GEIA DATABASE
>t LA Emissions of atmospheric Compounds & Compilation of Ancillary Data

ECCAD V551
Copyright 2006-2011

CNES-CNRS

» Emissions Inventories
DATA & TOOLS GLOBAL INVENTORIES
ACCESS ACCMIP RCPs EDGAR3.2FT2000 RETRO HYDEL3  Junker-Liousse GFED3 GFED2 GICC
MEGANv2 MEGANv2-CH30H MACCity AMMABB POET  Andres CO2 AMAP Mercury

GO TO THE REGIONAL INVENTORIES

[TIXO-MACC EMEP REAS |

SeLectioNn TAB

» Ancillary Data

GLoBAL DATASETS

UMD CLM3 GLC2000 WFA GEOLAND GBA2000 GPW3_ Population
GRIDDED GEOGRAPHICAL INFORMATION

GPW3  Region ACCMIP  Pixel Area

P Information on the ECCAD project

P How to use ECCAD tools ? User's manual (PDF) Questionnaire
P Information on Data Download
P Users

ECCAD would be very interested in providing access to more regional
data: inclusion of data for US and India in progress, more welcome

Any format is OK: the French/NOAA group will do all formatting work needed




GEIA Community Emission Efforts

Programs, Activities,
Support, and Focus

N SCIENTIFIC and
& REGULATORY
)
L

SCIENTIFIC

Inventories .
Inventories

From the Frost et al. Poster presented yesterday

More discussions: GEIA conference on Emissions to Address
Science and Policy Needs; Toulouse France June 11-13, 2012




Thank you for your attention




CO emissions from different available global datasets for 2005
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